able mountain development-have recently joined together to start assessing the potential of broadband communication technology to provide rapid, cost-effective and efficient connectivity for the world's mountains. Broadband is the common term for a high bandwidth Internet connection-one that allows to transmit or download information up to 40 times as fast as a standard telephone and mode, and can be applied to a variety of communications including broadcast and cable television, wireless phones, Web access, instant messaging for real-time communication, information sharing (including exchanging data and files) and email.
Mountain Partnership member EasyLan is a private sector satellite telecommunication company, based in Italy, which plans and develops digital integrated systems that allow communities to benefit from bandwidth telecommunications and services at reasonable prices throughout the world. In the context of the Mountain Partnership, EasyLan has teamed up with Italian academic institutions (University LUISS Guido Carli, the University of Tor Vergata), the Food and Agriculture Organization (FAO), the Interim Secretariat for the Carpathian Convention (United Nations Environmental Program, UNEP), and the Mountain Partnership Secretariat to prepare a feasibility study that will explore the potential of using broadband technologies for sustainable mountain development.
The four-month study, coordinated by the Mountain Partnership Secretariat (at FAO Headquarters in Rome), aims to understand the economic and technical prerequisites and the conditions for broadband application in mountains, to assess to what extent broadband technologies could support the development of mountain communities, and to assess the priorities and main needs of mountain communities, in terms of information and communications. Research is also focusing on what FAO and other UN agencies are doing to promote such communication technologies in mountain areas of the world. The study will also assess the constraints and opportunities of applying broadband communication technology in one of Europe's largest mountain regions-the Carpathians. Encompassing 7 countries (the Czech Republic, Hungary, Poland, Romania, Serbia and Montenegro, Slovakia, and Ukraine), the Carpathians are a major ecological, economic, cultural, recreational, and living environment in the heart of Europe. In recent years, mountain people in the Carpathians have experienced profound changes and challenges, given their countries' recent transition to a market economy, the increasing integration of civil society, and dynamic economic development. It is clear that access to adequate communication facilities and services is a pre-condition for the sustainable development of these mountain communities.
This current Mountain Partnership activity builds on a special roundtable discussion on the subject of broadband for mountain development at the Second Global Meeting of the Mountain Partnership, or "Cusco Conference" (Cusco, Peru, 28-29 October 2004 With the disappearance in 1991 of Soviet-era domestic travel restrictions and the explosion in private automobile ownership, mass tourism has now come to the Altai, which is within a day's drive of at least 5 million inhabitants of the industrial cities on the west Siberian plain just to the north. Tens of thousands of tourists arrive annually, many in cars (Figure 1 The Altai Assistance Project "Nature Parks" in particularly sensitive areas. Like the Adirondack Park in the United States, these are parks with people living in them which protect areas of environmental and cultural importance while allowing compatible human activities. The Altai now has 6 Nature Parks (Katun, Uch-Enmek, ChuiOozy, Argut, Belukha, and Ukok) in the early stages of development, totaling over 553,475 ha in area. Unfortunately, the governmental, human, and technical resources available to turn these Parks into functioning entities are scant, and there is little knowledge upon which to draw.
The Altai and Adirondacks connect
In the mid-1990s, Ecologically Sustainable Development, Inc. (ESD), a non-profit land use consulting firm based in New York's 2,700,000 ha Adirondack Park, was hired by the Altai government to prepare a sustainable land use plan for the entire Altai Republic. The plan's preparation over a two-year period included a number of field trips in the Altai by Russian and American volunteer specialists. Although the plan was never put into effect, largely because of the stagnant and confused state of governmental and economic affairs in Russia at the time, it did establish a strong connection between the Adirondacks and the Altai Republic.
At the request of Altai NGOs, local communities, and the Altai government, the Altai Assistance Project ( with the group composed of 3 park employees, an environmental scientist, a tourism entrepreneur, and the AAP's Russian Director. Over a two-week period they met professional planners and governmental officials with administrative responsibility for public and private land use and parks, as well as students, environmental group representatives, tourism professionals, and private citizens.
Observations and impressions
It is difficult for people from a society at an earlier stage of economic development, and with a completely different form of property ownership, to comprehend the complexities of private and public ownership and regulation of environmentally sensitive areas in the United States. This includes either the formal structures or the underlying political relationships. The many meetings that were held eventually enabled the group to develop an understanding, after days of discussing the same subjects with different people who had varying viewpoints and job responsibilities. Meetings kept getting longer as the depth, complexity, and number of the Altai team's questions increased. Near the end of those meetings, when the team was concluding that the Altai should have something similar to the Adirondack Park's land use plan, we were able to show them that in fact an outline of one already existed, ie the Russian language copy of ESD's 1997 Altai Republic Land Use Plan, as well as the full-scale Russian resource maps used in its creation.
The Altai visitors went home with a new determination to work as a group toward putting plans for sustainable land use into effect in the Altai Republic, both in and outside of park areas, over the next 5 years. This particular five-year schedule was determined by the fact that Russia has begun a process of land privatization that is scheduled to finish in 2010. The next 5 years will therefore represent the best opportunity to put mechanisms in place that can preserve the culture and environment of the Altai mountains.
Next steps
In 2005, the AAP sponsored 3 interrelated activities. First, to help the Altai group to continue functioning as a group, it underwrote the modest cost of holding quarterly meetings in the Altai that were attended by Nature Park personnel and other interested parties. While the strongest supporters of protected areas work at the raion (county) level in widely dispersed geographical areas, and have little money for travel, 4 very successful meetings have been held as a result of AAP support. The meetings have been well publicized in the Republic, attendance has increased at each successive meeting, and the group has attracted the attention and participation of the Altai Republic's government as well as of established environmental organizations, such as World Wildlife Fund/Russia. At the third meeting, an "Association of Parks of the Altai" was formally established, ensuring that the group will continue to meet and function as a forum for park professionals, their supporters, and those with reason to deal with the parks as a body.
Secondly, an Altai group visited the US in August 2005, and an American group went to the Altai in late September. Since some members of the Altai group had visited the year before and the rest of the group had heard their report, less time was spent on familiarization and more time was spent meeting with people who might be sources of future assistance. As a result, the return American visit was composed of university faculty members and an NGO vice president who now expect to establish continuing relationships.
Thirdly, a group of 5 professionals from the Altai and their US-based AAP hosts spent two and a half weeks in the Sagarmatha (Mt Everest) National Park of Nepal, where people have been dealing with the environmental and social effects of tourism for more than 30 years and where locally-based tourism is now a viable alternative to subsistence agriculture for many. Guided by US and Nepali staff of The Mountain Institute (TMI), the group received daily, field-based lectures on the region's settlement, land use, landscape change, introduction of mountaineering and tourism, establishment of the national park and buffer zone, and benefits as well as challenges of large annual numbers of visitors to fragile, high mountain regions. They trekked from Lukla to Kala Patar, and back into the lower Thami valley, where they were able to view a full range of activities and projects that included 2 of TMI's on-going initiatives (the Sacred Trails and Community-Based Alpine Conservation and Restoration Projects) as well as local hydroelectricity projects, nurseries, park headquarters, local monasteries, local homes, and the park museum. Additionally, real progress toward environmental protection has been made in the Republic in the last year. Indicative of a shift and coalescence of opinion, this year has seen, besides establishment of the Ukok Park, a "Committee on Natural Resources" set up within the Altai government, which has previously had no place for parks except within the Ministry of Tourism. The Committee will oversee the parks and also govern commercial resource use.
The Altai is also assuming a higher profile internationally as a result of continued exchanges and dialogue. Last summer, as mentioned previously, a number of western environmental organizations and their foundation supporters visited the Altai for the first time. Exchange among US and Russian academics is also growing.
The Altai Republic, remote and sparsely populated, has the feel of a dispersed small town. Like the Adirondacks or Vermont, it is a place where everyone seems to know everyone. A small group of motivated people can make a difference, and consensus leading to action is possible. In the last few years, the desirability of establishing protected areas has been an open question, largely due to lack of knowledge. The goal of the AAP is to expose people from the Altai to functioning land use plans which protect the environment while allowing human existence, and to provide help in putting such plans into place. By introducing viable models for land use and environmental protection, the AAP has helped Altai people move quickly and efficiently toward their goal of protecting their culture and their land. We feel that this sharing of experience and ideas has made a significant contribution to protecting this unique and wonderful place, and we plan to continue working toward this goal.
As a result of global change, mountain areas are increasingly threatened by invasive alien plants. The Mountain Invasion Research Network (MIREN) initiates and integrates surveys, monitoring, experimental research, and management of plant invasions into mountains at a global scale.
Mountain ecosystems are increasingly threatened by alien plants, and research is urgently needed to understand this problem. Mountains are also useful model systems for ecological research; investigating alien plants along the strong environmental gradients in mountains is a promising approach to understanding the general processes driving invasions. Figure 1 ), covering the major climatic zones and including island and continental systems. All core areas will participate in standardized baseline screening and monitoring, and in standardized comparative experiments. The MIREN network of researchers, managers, and practitioners in an extensive set of mountain regions aims to respond to the increasing needs of managing plant invasions into mountains by (i) developing a mechanistic understanding for efficient control; (ii) providing reference databases on mountain invasions; (iii) facilitating exchange of expertise; and (iv) providing specific management guide- This study addresses rural development in Andalusian mountain areas, within an empirical framework focused specifically on the Sierra Nevada, Spain. It aims to show the difficulties and hindrances that slow the development process for mountain populations in the Sierra Nevada in modern times, as well as the perceived changes and opportunities for improvement detected by this population within the framework of the LEADER Initiative.
Concern about development in European mountain regions
Mountain areas have suffered significant deterioration in the last few decades. As shown by other work and research conducted in Spain, they have been characterized as underprivileged by comparison with other rural zones, owing to their permanent natural disadvantages and resulting socioeconomic conditions (Figure 1 ). This circumstance, together with the significance of these territories for the European Union (EU), soon aroused concern about underdevelopment within the civil services of many European countries, including the European Committee (EC) itself. This concern inspired the design and application of certain policies for the development of mountain zones.
The present brief analysis concentrates exclusively on rural development experience within the framework of the LEADER Initiative, in a specific area of Andalusia: the Sierra Nevada National Park. This National Park is made up of 60 municipalities with a total area of 171,829 ha.
A summary of the main results drawn from the successive evaluations of these programs is presented below. These evaluations consist of analysis of public opinion about the LEADER program in different areas of implementation, within the environment of national parks. The information was obtained through in-depth interviews and focus groups from residents and interest groups in those areas.
The Experience of the LEADER Program in the Sierra Nevada
Implementation of the LEADER Initiative in the environment of the Sierra Nevada began to take place in the first half of the 1990s. During the years of implementation of the Initiative, the villages and rural areas of the Sierra Nevada experienced great changes, characterized by a notable improvement in the living conditions of the population. However, it is necessary to emphasize that this conclusion is full of nuances, given the great degree of lines. To achieve these goals MIREN will cooperate with Mountain Biosphere Reserves (MBRs).
MIREN is associated with the Global Mountain Biodiversity Assessment (GMBA), one of the 4 transversal networks of DIVERSI-TAS. heterogeneity that characterizes the different regions of the Sierra Nevada. This heterogeneity is manifested in the variety of natural resources and in the imbalance in funding for public infrastructure, as well as in the pronounced and faltering relief that characterizes this territory. It is also linked with the uneven population structure and the social, political, and economic stratification that this represents.
The status of development
Different appraisals of the situation of the rural world and its difficulties can be found in different regions, explained here by the heterogeneity mentioned above. Despite this, the mountainous population of the Sierra Nevada generally perceives development in negative terms, by comparison with the conditions experienced by the inhabitants of other, non-mountainous rural areas.
Mountain dwellers in the villages of the Sierra Nevada attribute this situation to economic stagnation, social immobilization, and the lack of basic infrastructure. In the majority of the municipalities, the interviewees reported great difficulties occasioned by the predominance of a self-centered culture (independent and competitive with the rest of the municipalities), with the political representatives of the town councils doing nothing to seek a middle ground. The rough orography of this area has resulted in dispersed and differentiated zones and municipalities throughout the territory.
Assessment of the territorial approach
The territorial approach is questioned in the regions of the Sierra Nevada. Articulation of interests, and the relation between existing development needs and actions carried out, constitute a complex and difficult panorama for various reasons. In the first place, the different sub-territories which make up these regions reflect both natural and cultural diversity. Secondly, in the last few years, these municipalities and sub-territories of the Sierra Nevada have had different development experiences. Some areas have benefited from specific, resolute actions (improvement of communication channels, development of the tourist sector, support for innovation in agriculture, etc). Thirdly, the efficacy of the LEADER Initiative in the Sierra Nevada setting has also been questioned, as a result of little coherence between the true needs and interests of its population in different zones and sub-territories, and the actions developed. This aspect particularly affects communication between different social, political, and economic actors.
Assessment of natural and cultural heritage
The natural and cultural heritage of the Sierra Nevada is appreciated mainly for its commercial value, which offers a strong comparative advantage. The population of the Sierra Nevada is aware that its heritage (protected natural areas in the countryside, gastronomy, rustic village architecture and lifestyles) constitutes an important tourist attraction. For this reason, many rural development activities initiated in this region aim at consolidation of a competitive tourist market.
Localization or concentration of this activity could be the primary disadvantage for development of the municipalities of the Sierra Nevada, and, at the same time, a threat to the diversification that the LEADER program specifically aims for. In the eastern part of the Sierra Nevada, for instance, it is believed that favorable treatment is being given to the municipalities nearest to Orgiva, situated in the lap of the Sierra Nevada, and particularly to those found in the Poqueira River depression. On the other hand, interviewees complained about the little support that sectors other than tourism-such as agribusiness and the meat-processing industryreceive in this area as well as in the western area. These areas feel excluded from the process of rural development.
The innovative character of rural development
Rural development projects in this area are characterized by a lack of innovation and diversification among the activities developed. The population of the area attributes this to lack of participation in the processes of rural development, as a consequence of low levels of training, an underdeveloped business culture, and limited dissemination of information concerning program opportunities. This can be directly observed in the context of the actions referred to above, but also in other sectoral strategies, such as the application of new technologies in the business, education, and domestic fields. Owing to obsolete telephone lines in the towns, there are great communication problems with the Internet. This evidently has a major impact on the capacity of companies in the area, be they in the industrial or the service sector. Information obtained also showed little support for small-and mediumsized firms in all parts of this region.
Conclusions
Rural development in mountain areas should be integrated. The integrated approach of rural development coordinates all the specificities of the LEADER Initiative. It involves the ability to reconcile the necessities of a certain territory with the conditions of the population that inhabit it and the resources available. All in all, integrated rural development involves fluid communication between all development actors, manifested in working and cooperation networks, and not just through the joint subsidiarity of some actions.
Rural development of mountain areas should be sustainable in a dual sense. In the first place, development activities promoted by RDAs should guarantee their subsistence, which tests the success of the program. Continuity of the initiatives acts as a stimulus to new proposals. In this way, development programs can generate the required multiplicatory effect. Finally, development activities carried out today should not have a negative influence on opportunities for future development.
